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Introduction =~ A Nike-Cajun two-stage solid propellant sounding rocket

was flight-tested to determine the fin temperature of the second-stage under 67
flight conditions. A schematic drawing of the Nike-Cajun Sounding Rocket is
shown in Figure 1. A panel-and-shroud fin design was used instead of the
extruded-hinge type fin described in References 1, 2, and 3. Details of the
panel-and-shroud fin are described in Reference 4., A schematic drawing of ’
the fin assembly is shown in Figure 2, Early problems encountered in panel=
and=shroud type fins were attributed to warping, due to machining fins from
plate stock., The current panel-and~-shroud fin design uses an extruded

tapered aluminum sheet which eliminates the warpage problem.

Description of Experiment -~ This study was concerned with determining

the effect of fin modifications for the Nike-Cajun Sounding Rocket system.
The flight vehicle was instrumented to determine fin temperature and basic
in-flight performance characteristics. Prior to flight testing, structural
load tests on the panel~and-shroud Cajun fin assembly were made, based on
anticipated design loads, Figures 3 and 4 show structural load tests being
performed--one at room temperature, where the assembly withstood 3,890 pounds
per fin at destructionj the other at elevated temperature, where the fin ~ -
assembly withstood in excess of 1,800 pounds load per fin at 210°F without
reaching permanent yield point,

Flight Test, NASA No, 10.4;? was performed on March 15, 1961, being

launched from Wallops Island, Virginia. The location of fin temperature
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gauges are shown in Figures 5 and 6 respe inal fairing strips

were used to protect the wires leading from the fin temperature gauges to the
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telemetry section, Fin temperature gauge No, 1 was mounted on a fin panel
surface, Since this mid-point of the tang location was critical, the fin
thickness could not be reduced to provide a site to mount a recessed gauge.
Had excessive bending loads been encountered with the fin temperature gauge
recessed, the strength of the fin panel would have been suspect., Fin temper=
ature gauge No, 2, however, was recessed into the fin panel and, therefore,
mounted in a region where bending loads were not as critical, The results
of the fin temperature tests are shown in Figures 5 and 6., Figure 7 shows
the flight velocity as a function of time, both theoretical and measured.
The measured velocities were obtained from both accelerometer data and radar
skin tracking, Figure 8 presents the altitude-time trajectory--both theo-
retical and actual,

Results -- Fin temperature gauge No, 1 ceased sensing temperature at
approximately 19 1/2 seconds after launch., It is presumed that the gauge was
stripped off the surface by the windstream. A compariéon between predicted
and actual temperatures to that time show reasonably good agreement (see
Figure 3). Temperature gauge No, 2 continued to sense temperature in excess
of 50 seconds. The agreement between theoretical and actual temperatures is
reasonably good, except for approximately 7 or 8 seconds immediately after._ R
second-stage burnout (see Figure 6).

Calculations were then made to determine the effective angle of attack
capability based on the realized temperatures, These calculations were com~-
pared with those based on&Gesign assumptions (see Figure 9). These results
are presumed conservative inasmuch as the temperature for fin design assumed

equilibrium conditions; whereas, in actual flight, the fin temperature appears
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to undergo a momentary high temperature surge., This high temperature gauge

reading may be attributable either to (1) transient effect of stagnation

temperature at surface prior to conduction of heat into the fin mass proper

or to (2) conduction of heat from the nozzle rather than from aerodynamic

heating,

From Figure 9, two critical periods occur--at Nike burnout and at

Cajun burnout, At both critical periods, the fins can withstand loads

approximating 4 degrees angle of attack,
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